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A device for vaporization injection In a ga3-chromatographlc column. 
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@ This invention relates to a device for vaporization 
injection in a gas chromatographic column housed in an 
oven, in order to avoid the drawbacks and problems arising 
with known vaporization injection techniques above all with 
samples with solvents, the device comprises a direct on 
column injector suitable for injecting the liquid sample into 
the initial zone of a capillary column and capable of 
pneumatically sealing the injection port at the end of 
injection: between the injector and the gas chromatographic 
column itself a capillary column length is provided in which 
vaporization of the injected sample occurs by heating an 
oven housing said capillary column length, said oven being 
the same or separate from the oven containing said gas 
chromatographic column. 
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TITLE 

see front pare 

This invention relates, to a device to perform vaporization 
injections in a gas chromatographic column > which is housed 
in an oven, subject to a preset temperature program to ai- 
^ ow a chro matog rap hic separation of the component s _of„an_ 
injected sample, as well as the transfer of said components 
to a detector placed downstream the . column, usually outside 
the oven. 

In \case of vaporization injection in gas chromatographic 
columns, so-called vaporization injectors are used, in 
which the liquid sample is vaporized by the high tempera tu- 
r<2 of a chamber appertaining to the injectior itself and 
wherein the sample is injected. After vaporization, the 
sample is sent to the. gas chromatographic column by a 
carrier gas. However, the known vaporization injectors 
present many drawbacks, specially when the sample contains 
^mpounds^having dif f^erent^ volat ility^Jv^ 
boiling together) and thermolabile .components . 
Other drawbacks of known vaporization injectors are due 
to the need of having a suitably heated vaporization cham- 
ber and means to close said chamber on the sample injection 
side (in particular comprising a duct for an Injection sy- 
ringe needle) both during injection and at the end of same, 
and this above all when samples including a solvent , which 
has— the~te.ndency~to^ quickly ' vaporize, are Iff^ated . 

Accordingly, an object of this invention is to provide a 
new device wherein the problems and drawbacks of known va- 
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pori2ation injectors are completely avoided .and wherein a 
perfect vaporization injection, with a consequently per- 
fect analysis of the injected samples/ are ensured. Es- 
sentially, .according to the invention, said device is 
characterized in that it comprises a direct on column 
injector, of the type suitable for directly injecting 
a liquid sample into the initial part of a capillary 
column, as well as section of capillary column placed 
upstream the gas chromatographic column and fed by 
said direct on-column injector, said section of capil- 
lary column being housed in an oven for heating and 
vaporizing the injected sample. . 

In this way, the injection is carried out with a liquid 
sample, which maintains its liquid condition during the 
whole injection stage inside the injector itself and in 
the initial part of said section of capillary column, and 
is vaporized only later, at the end of injection, when 
the oven is heated to cause vaporization and the subse- 
quent beginning of separation of the sample components 
inside said section of capillary column. 
Alternately, the oven can be kept in temperature, and 
in this case cooling of the injector and of the initial 
section of capillarycolurnn is carried out to keep the 
sample in liquid condition. 

When a splitting operation has to be foreseen, that is 
an outlet discharge of part of the injected sample after 
vaporization thereof, so as to send only part of injected 
sample into. the gas chromatographic column, said split- 
ting is carried-out between said section of capillary 
column and the gas chromatographic column, the splitting 
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rate being controlled by suitable valves which are ope- 
rated by a sensor detecting the oven temperature, in 
order to maintain at a constant value said splitting 
ratio, namely the' ratio between the sample f low sent 
Jto_the _gas_ _c hrj pma tog r a ph la ^c o 1 umn_ and^the-sampl e— flow— 
upstream the splitting point, while temperature varies. 
Both, in the previous case arid in the case wherein said 
section of capillary column designed for sample vapori- 
zation is housed in a separate oven which is indepen- 
dently controlled with respect to the oven of the gas 
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chromatographic column, it is advisable that, in the 
splitting zone between the two columns and upstream the 
splitting point , * an additional flow of carrier gas is 
fed through a suitable line (make-up line), in order 
to obtain a mixing as homogeneous as possible of said 
carrier with the flow coming out of the. vaporization 
column. In fact, thanks to said additional carrier flow, 
*kich can^be adjusted, _i t; is_ pqss ible to ..- control- the, ti- 
me the sample remains inside the vaporization capillary 
column independently from" the splitting ratio, while 
without said make-up line the stay time of sample in 
the vaporization column would depend from the splitting 
ratio and would result the lowest the highest the split 
ting ratio is. Furthermore, a suitable regulation of, 
the flowrate in the make-up line to obtain the optimum 
sample stay time, allows reach a further advantage, in 
that a relatively reduced band amplitude of the sample 
is achieved, both in the vaporization capillary column 
section and in the gas chromatographic column. If, despi 
te this, the band amplitude of the sample is still too 
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wide, it is advisable to insert, upstream the chromatographic 
column, a trap carrying out a sample re-concentration* 

Figure 1 is a .diagrammatic view of a first embodiment 
of the invention. 

Figure 2 is a diagrammatic view of a second embodiment/ 
with separate ovens. 

Figure 3 is a diagrammatic view of means conveving 

additional carrier gas and of splitting means* 

Referring to figure .1 , a gas chromatographic column 1 0 is 
housed in an oven 12 and the outlet 14 of same column is 
connected to a detector 16 for analysis of the injected 
samples. The samples (comprising their solvents) are in- 
troduced by means of a direct on column injector 18 (which 
is known per se) positioned outside the oven and having a 
valve 19 acting on a duct in which the needle of an inje- 
ction syringe is inserted, said needle injecting the liquid 
sample into the initial part of a capillary column 20, 
which develops, as indicated by reference 22, inside the 
oven 12. The capillary column 22 and, the gas chromato- 
graphic column 10 are connected between them by a split- 
ting device 26 having splitting duct 28* for discharging 
a given amount of the sample before analysis. 
Reference 27 indicates a so-called cool "trap", which is - 
cooled through a line 29, appertaining to the column 10 
itself or in the form of an indepentent element placed 
between the column and splitting device 26. The split- 
ting flow, which is usually a very high percentage of 
tne sample injected into column, is controlled by means 
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of a valve device 30, which, on its turn, can be advanta- 
geously controlled, through a connection, 32, by a detector 
34. of the oven temperature, in order to maintain a constant 

splitting -ratio notwithstanding -temperature -variations .. ^ 
a 

To perform/gas chromatograpnic analysis J in the case of the 

~~ T-~ r " ^~ arfcl^tlie~liquid~sartpie~is"mj 
embodiment of fig ."' 1 , "the" valve 1 y ot injector 1 8 is opened 

initial length of the capillary column 22. No vaporization 
occurs because the oven 12 is kept cold, or because the 
injector and the fist length of column are cooled (secon- 
dary cooling) -.. Once the injection is carried out and the 
valve 19 is closed, vaporization is performed or comple- 
ted. 

" at . 

After vaporization, splitting takes place/ 26 with a . split- 
ting ratio depending on the concentration and other fea- 
tures of the sample. The trap 27 can be actuated, in case, 
it is necessary or advisable to decrease the band ampli- 
tude of sample before it enters, the gas chromatographic 
column. 

Another embodiment of the invention is illustrated in 
figure 2 , where the same components as in fig. 1 are in- 
dicated by the same reference numerals. This embodiment 
differs from the previous one in that the capillary column 
22 is hous>ed in its own oven 36, independent from the 
oven 12 of the gas chromatographic column 10, said oven 
36 being controlled independently from oven 12. 
In-eorrespondence— to- the— splitting— zone- 2 6t— between— said — — — 
two ovens 12 and 36, a so called make-up line 38 is 
also provided, which controls the introduction of a fur- 
ther flow of carrier gas through a flow regulating valve, 
immediately upstream the splitting point. A similar make-up* 


line can also be provided in the splitting device 26 of 
figure 1 . 

This carrier feeding can be performed in any way, provi- 
ded that,before the splitting drawing, the entering carrier 
be mixed as homogeneously as possible v/ith the flow co- 
ming out from the vaporization column. 

This is in particular obtained with the embodiment of 
fig. 3, where, a venturi-shaped tube 42 is used, in the 
narrow zone 44 of which a mixing of the injected and 
Vaporized sample coming from column 22 .and of the car- 
rier flow of make-up line 38 is carried out* Downstream 
said section 44, the sample is partly fed to the chro- 
matographic column 10 and partly discharged into the 
splitting line 28. 

As mentioned, said make-up line allows to obtain, by 
a regulation of the carrier flowing through valve 40, an 
optimum stay time of sample in the column 22, in relation 
to the sample nature (specially its volatility) and the 
temperature of oven 36, and this independently from the 
splitting ratio, which can be separately regulated (by 
means of valve 30) , on the basis of other sample features. 
It must be noticed that as the capillary column 22 can 
perform sample vaporization even gradually, the split- 
ting operation in this case, as well as in the case of 
the previously described embodiment, goes on during the 
whole analysis and is not limited to the sample injection 
stage, as, on the contrary, it usually occurs "when conven 
tional vaporization injectors are used. 

The shown embodiments can undergo to several modifications, 
without departing from the spirit and scope of the present 
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CLAIMS ... - ' 

1 ■ ■ 1.- A device for vaporization injection in a gas chroma- 

2 . , tographic column housed in an oven, and comprising a 

3 direct on, column injector for injecting a liquid sample 

~4* "iiTto^aTi^ 7777~ 777 

5 a capillary column length placed upstream the gas chro- 

* 6 matographic column and f ed by said direct 'on column 

7 injector, said capillary column length being housed in an 

8 "oven for heating and vaporizing, the injected sample. 


."1 2 . — A device according to. claim 1, wherein between said 

2 capillary column length and said gas chromatographic CO— 

3 lumn, a splitting line for discharging a . part- of the va 

4 porized sample is provided for, said splitting line 

5 being equipped with valve means to. control the dischar- 

6 ged sample flow. 


. - ,., :r - ^~ : :-.,, :r: -3^ ^ device "according "to claim ^2 , wherein * said split- — - 

2 ting control .valve means are in turn controlled in re- 

3 lation to the oven temperature to obtain a constant 

4 splitting ratio ( the , flow sent to the chromatographic 

5 - column versus the flow fed* upstream the splitting point) . 

1 4.- A device according to claim 1, 2 or. 3 , -wherein- said 

2 capillary column length is housed in a separate- oven 

3 which' is submitted to a temperature variation, program - 

4 independent from the one of the oven containing said 

5 .gas chromatographic column,, said capillary . column length > 
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being connected to said gas chromatographic column 
through a fitting comprising a splitting branching. 

5. - A device - according to claim 2 or 4, wherein, said 
fitting is fed, upstream the splitting point, with an 
adjustable flow of carrier gas coming from a carrier 
source and through a make-up feeding line. 

6. - A device according to claim 5, wherein said make-up 
line and said vaporization capillary column length out- 
let are connected in a way as to give rise to a rapid 
homogeneous mixing of the fed flows. 

7. - A device according to claim 6, wherein a Venturi 

type fitting tube, having a reduced-diameter zone, 

houses, upstream said reduced diameter zone, ^coaxial 

outlet of said vaporization capillary column length 

and the outlet of said make-up line, while down- 
said ^ 
stream ^educed diameter zone, said fitting houses the 

inlet of said chromatographic column and the inlet 

of said splitting line. 

8 . - A device according to one of the preceding claims, 
and comprising also, a cool trap at the inlet of said, 
gas chromatographic column. ~ 



